INTRODUCTION
There have been many reports1-4) on the intercellular functional and structural relationships in visceral smooth muscle cells, but the nature of this relationship is still a matter of speculation. That is, on the structure, the most active contraversy concerns the problem of the existence of the intercellular bridge, and on the functional mechanisms, it is still obscure whether the conduction of excitation from cell to cells is attributed to a syncytial relationship or whether they are ephaptic. Further question remains what is the mechanism of conduction in spontaneous activity.
It is the purpose of this paper to report the study on the mechanism of interaction between adjacent cells of the intestinal smooth muscle in relation to the nature and initiation of spontaneous activity.
METHODS
Guinea pig was used for all experiments. Taenia coli was removed by cut ting out the strip, keeping its length in situ. The dissected strips were placed in a modified Krebs solution having the following composition; NaCl 143 mM, KCl 3.2 mM, CaCl2 1.8 mM, MgCl2 0.3 mM, phosphate buffer and glucose. Oxygen was bubbled through the solution. For recording the tension, one end of the strip was fixed and the other end was tied to the mechanoelectric transducer (RCA 5734).
Resting and action potentials were led to cathode follower through glass microelectrode filled with 3 M KC1. Electrode with high resistance (more than 20MQ) was used. In recording the long events, some difficulty was presented by the movement of the muscle strip.
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RESULTS
Interaction between adjacent cells: When the experiments were done immediately after dissection, the typical spontaneous rhythmic contraction could be recorded (Fig. 1) . In this condition, the spike potential which was recorded intracellularly, was observed to discharge at the same range of frequency with the phasic contraction and its over-all pattern and frequency range were quite similar in each cell. But the shape of the individual spike potential varied greatly (Figs. 2 & 5) . This means, the electrical interaction exists between adjacent cells and the spike discharge in one cell is reflected to some extent in the activity of the neighboring cells and the spike discharge recorded is a mixture of locally initiated and conducted activities.
Dissociation of interaction: In the second experiment, the spontaneous spike discharge was recorded from the muscle strip which was kept in normal Krebs solution for a long time. In this condition, the spike discharge in one cell was regular in shape and interval, but the range of spike interval was different from cell to cell (Fig. 3 ). This means, the mechanism of interfiber spread of excitation would be impaired and consequently, each cell would initiate the spike potential in its intrinsic regular rhythm. This condition is the dissociation of interaction. Such a dissociation of interaction could easily be produced by changing the ionic composition of the media (Fig. 5) . The feature of the spike pattern after dissociation could be clearly represented in mean interval-standard error diagram (??-S diagram). Assuming that the irregularity of the spike interval follows the law of the normal distribution arround its mean value, the interval pattern of the spike discharge in one cell could be represented as a point in a diagram in which the mean interval was plotted against its standard error. Such a representation, first suggested by Tokizane,5) has been extensively used in the analytical studies of the spike discharges in skeletal muscle. This representation was adopted in the present study (Fig. 4) . Each circle in Fig. 4 represents the mean interval and Each circle represents the value obtained from the different cell in the same muscle strip.
Open circle, before dissociation; filled circle, after dissociation.
its standard error obtained from each cell in the same preparation. While the interaction exists between adjacent cells, the points settle in a narrow area, forming a group. Such a grouping is resulted from the similarity in the pattern of the spike discharge between cells. After dissociation, each cell acts to discharge in its intrinsic regular rhythm, and so the each point obtained from each cell settled along a curve, like the ??-S diagram of the skeletal muscle in voluntary contraction.6) Restoration to the state of interaction: As mentioned above, the interac tion between cells is, in intestinal smooth muscle, unstable and often lost its activity. But good restoration could be obtained by the following procedures :
(1) adding the stimulating drugs (such as histamine) of small dose and washing out with normal Krebs solution or (2) adding oxytocin of small dose. 
DISCUSSION
Numerous physiological investigations had been carried out to define clearly the mechanism of conduction of excitation in smooth muscle. But several questions remained ; (1) whether the conduction is due to the nervous mechanism or not, and if not, what is the mechanism of conduction, and (2), is there a great diversity in the properties of smooth muscle ? As Bulbring et al.' pointed out, it is essential to study as many different types of muscle as possible in order to determine their fundamental properties, since there is no doubt that the different types of smooth muscle behave differently. Recently, Burnstock et al.7-9) described some feature of the spontaneous discharge of vas deferens. They suggested that, in this muscle, some of the spontaneous discharge are associated with the release of the transmitter from the nerve endings. In intestinal smooth muscle, especially in taenia coli of guinea pig, however, the possibility of the conduction through an intercellular nerve net-work was unlikely, since there is no evidence that the spontaneous discharge arises as a result of innervation.
Well then, the conduction of excitation might be performed by the properties of the contact region between adjacent cells and two theories concerning the mechanism of conduction had been previously derived from a physiological point of view; the syncytial theory10,11) and the ephaptic theory.12) In 1948, Bozler, 11) supporting the syncytial theory, suggested that the heart and the visceral muscles behave like a single unit. But his theory was lack of histological interpretation. Bergman4) showed, in his electron-microscopic study, the highly organized in tercellular bridge by which excitation would pass from cell to cell. By his investigation, physiological theories (syncytial and ephaptic) should be modified in a view of the structural relationship. But the possibility to find this particular structure between cells is extremely rare, even if one admits that there is a limitation of techniques presently employed in the electron-microscopic study.
Thus, there are many indirect evidences that the action of one cell influenced the behaviors of the other, but any proposed mechanism could not be consistent with many physiological and morphological data.
In this study, it was pointed out that the interaction between adjacent cells was noticeable, but it is very unstable in its activity. At present, however, it is impossible to describe the final picture of the mode of this interaction, but it could be suggested that the interaction mechanism is similar in its physiological properties to the smooth muscle cell membrane, since some drugs which stimulate the smooth muscle cell membrane, act on this interaction mechanism. SUMMARY 1. Isolated taenia coli of guinea pig was used for recording the spontaneous spike discharge intracellularly.
2. Results obtained from the present experiments indicate that the interac tion mechanism must be existent between adjacent cells and by this mechanism, excitation can pass from cell to cell.
3. This mechanism of interaction is easily destroyed (this condition is the dissociation), but restored again.
4. The feature of the spike patterns before and after dissociation could be clearly represented in a diagram (mean interval-standard error diagram).
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